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(54) REFLECTING MIRROR AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reflecting mirror 
having high reflectance and high heat resistance and 
excellent in adhesion of the thin Au film and heat 
radiating property. 

SOLUTION: This reflecting mirror 10 has a substrate 1 1 
made of an AIN sintered compact, a layer 13 contg. glass 
in AI203 disposed on the substrate 1 1 with an AI203 
layer 12 in-between, a principal glass layer 16 disposed 
on the layer 13 and a thin Au film 17 formed on the layer 
16 by applying and firing paste contg. an org. Au compd. 
The Au film 17 consists of 0.1-20wt% one or more kinds 
of oxides selected from among Si02, B203, PbO, Bi203, 
AI203, an alkali metal oxide represented by M20 (M is Li, 
Na or K) and an alkaline earth metal oxide represented 
by M'O (M' is Mg, Ca or Ba) and the balance Au. 
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(54) [XftCDftR] Ktttt&tftOttfiStfc 



(57) mm 

Sltil 014, fc{fcT/u$ = *.&«6Jgfc 
*>p>45S*i i <k, :olf^i i±(ca 1 2 o 3 Si 2 
LTaStfibftA 1 203fc#7*flSig£Lfc;<f7*iE 
It A 1 2O3® 1 3 ts :©^7^ilSAl203ll3l 

$ixfcAu»Rl 7-tSr#x.5. C(7)Au^8I17ttS 
i 0 2 , B2O3, PbO, B i 2O3, A l 2O3, M 2 OT- 
i^57;M y MliL i, NaX 

®Hfc& (flU M* »4Mg, CaXliBaffeS. ) d» 

P)/«cs8¥i •) mtftitz 1 @xi4 2 msx±<omimz o . 

1-2 011%^, »»^AulCj:«3«fifc$ii5. 




1 

[ttmfMtafiie] 

1) fc, «iE*ft(ll)±fcA 1 20 3 B(12)S:^LT3tttA 
1 203«<12)&#£rfc&ttfe*lA 1 20z\ZiS=77,tm 
&Lfc#7*fi£A l20 3 S(13)t, ffifEtf^JE^EA 
1 2 0 3 ^ (13) ±l£Ktt btl1t±#7 *B (16) fc , Sufei 

LMltMJixfcAu»I(i7) itlifcRWI-e 

iflBAuj*IK(17)^S i 0 2 , B 2 0 3 > PbO, Bi 2 0 

3, ai 2 o 3> M 2 oT**^ti5r/i/^ v&mmk%) (ft 

U MteLi, NaXliKTfcS, ) St/M' Ot'$$ 

XliBatfci. ) ^e>*5««t Oilfitifc 1 ffiXte 2 

tcj: 9flWc**ifcc fc + 
[f*#«2] A 1 2 O 3 «U2)^0-9. 9 9/imCDjf 
£{C7FM£tk U7*m&A 1 2 O 3 g(l3)^0. 01- 
1 0 jum<7)ff£{;:ffMi***l> £#7*J1(16)#0. 1- 
1 0 0 ju m^i¥§{CffM$tl, Au»R(17)#0. 0 1 

- 1 o m m^if * i tm<D&ttmo 

l)fc, WIE**(ll)±*rA 1 20 3 S(12)S:^UTXHA 

1 2 o 3 i (i2)£^£ -ftc^ttenA 1 2 o 3 *-#7^^s 

!9ELfc#7^ilftA i 2 0 3 /I(l3) fc, gtjfe^y^SifiEA 
1 2 0 3 l(13)±(Cia:*j-biXA 1 2 0 3 , Ti0 2 MZr 
O 2 ST- «£ 9 4 5 ft <fc 9 51 tf *i fc 1 mx it 2 ± co || 

4) fc , BUffi^fbfeS^^^^/y *JI (14) ±KRtt btlf?U 

eSfbfttt^^iix^v^^? *S (16) fc , fuE±# 
7*S(l6)±(CAu#«{t£*£$i^-* h«r»*L 
L T JBfig £ ft f c A u mm ( 1 7) fc £ if x. fcK W«T* £> 

fiiIf5Au?tJK(17)^S i 0 2 , B 2 0 3 , PbCK Bi 2 0 
3, A1 2 0 3 , M 2 OTS^67/^!JtIifti (ft 
U MI4L i, NaXI4KT'fo6o ) RtfM' OT*Jt£ 

ixsr/u* y±js**«ffk» (fiu m' riMg, c a 

XfiBaTM. ) *>b44BJ:9WiiT,fciaXtt2 
J: 9 fjf $ £ r "fc ££HSSr fc f SRt+Slo 

[fi*Il4] A 1 2 O 3 l(l2)^0-9. 9 9/xmCOil 
SfcJKfilSStl* tfyXfetEA 1 2 O 3 Jf(l3)#0. 01- 

1 0 nmoj5$*c^$jx, y*m a 

4)^0. 1-1 0 /im<Off$fc«rii*iX, ±#7*/f(l 

6) ^0. 1-1 00 j*mOJ»£lCJKj*£ft % AuKlSO 

7) ^0. 0 1-1 0 Mm^ff${d^$tlfcft*Ig3fE 

[»#S5] affcr^$ = ^A«tt»(ii)«r||fl:LT 
Bu!Stt«*(il)±(CA 1 20 3 BS:7g/SU 
StjfeA 1 2 o 3 B6o»^TL(c©:fbLfc^y^^aA^-^r 



(2) 1 7 8 9 1 9 

2 

H?r!E«5*Sft(ll)±fCA 1 20 3 B(l2h ^7^jl6Al2 
0 3 S (13)&tf ±#5 *B (16) CO 3 iltlfitSrffM U 

mife±#7^S(i6)±fcAu#«ft:^^tp^-^ h 

5rS^ L&/£ IT A u »R(17) SrJgfig-T SKWI«>«JS 
fl9ISAu»K(17)^S i 0 2x B 2 0 3 > PbO, B i 2 0 

3 , M2O3, M 2 ox-m£tiz>T/uit }) &mmtvo (m 
t j: 9 «^ $ nfc r fc fc -r &s at»*>«ig#ft. 

6 ] Sfbr s - * *«5*S» (11) SrStfb It 
fltjf£^Sf$(ll)±{CA 1 2 0 3 SS:Jg/*U 

WuffiA 1 20 3 So»*B?Ltcttjk;Lfc^7^SrftA$-frT 
StJEA 1 2 0 3 SSr(ijE^^(ll)ft'J^bWMiCA 1 2 0 3 8 
(12)XV^7^jftftA 1 2 0 3 H(13){CL. 
Buffi^^^^ffiA 1 2 0 3 ®(13)±lCA 1 2 0 3 , T i 0 2 

RXfz r o 2 «t^ i 9 J: 9 atfixfc 1 mxit 2 M 
20 «±0«tfk»ttT-*S»»Ufc^?^JI(14)fc«rilL, 

HM2»fk*«t-?»ts:*9 (14) ±tmia»{t*«a[^^ 

»*U*v^^5^S(l6)«:JKfi|iL, 
89IE±*7^/B(i6)±^Au*aMk-&*«r^t^<-^ h 
^M^T ttt^Sc It A u »R(17) fr«/fti-«S«tttOll{S 

BUiaAuS|IR(17)^S i O2, B 2 0 3 , PbO, Bi 2 0 

3, Ai 2 o 3 , M 2 oT***ix5T/u*y^aia<k* (m 

Ls Mf^Li, NaXflK-CfcSo ) ftt/M' 0*C*S 
ix5T/U* ll±fiftJRIMk* (fi-U M ' ftMg, Ca 

jtf x^BaT'&5 0 ) *^*5»j;9atfiifciaxtt2 
aw±co^ft:ft^o. i-2 0li°/o^ SWAu 
K ct 9 ffitit $ n r fc S: «p« fc -T S Rtt^oMit^fe 

7 ] mtT fv x = ^ A«M£ft(ii) ^S§fb LT 
mjf2tt^»(ll)±^A 1 20 3 SSr^L, 

BijfSA 1 2 0 3 l±i-A I 2 0 3 > T i 0 2 St>'Z r Otf$L=f- 

«t 9 45» j: 9 stfttfc 1 ax** 2 a«±«)iMk*tt-T- 

fcS i 0 2 tt^* s *«t»1RLfc»»«*tt*Lft*t 
fcfMSriELTRft^tt^ fc S i0 2 ft^fi^{>L<tt 
U 

^^^Scoftfk ^ *ttB«^ 1 1 < fiasco 

s i o 2 n^^mm^^mmA 1 2 o 3 i i t i i:(iAit 

l»B*IS#(ii)±fcA 1 2O3JK12) tiiy^^A 1 2 

o 3 s (13) fc mm%L*fti&jfy *m (14) t^y^m 
at) & 4 mmmzBf&L, 

fiuKi^7^S(16)±{CAuWm^%^^tf^~^ h 
*rtt*U**LT AuffR(l7)«r»A^«SMai^Clit 



3 

BfllEAu?HBS(17)^S i 0 2 . B 2 03> PbO> B i 2 0 

3 < ai 2 o 3 , m 2 ox'^hm,t /^u v&mmtva «i 

U MI4L i, NaXliKT'feS, ) RXfM' OfS$ 
tlZTJl-* V ±M&mmtV>) «IU M' ttMg, Ca' 

m&.±<DmtW>)$:0. 1~2 Ofifi%-£^ $g|S^Au 
[0 0 0 1 J 

[0 0 0 2] 

35W^irLT. 7;K = ^« Sftg, * 7 1 V u * ft if 

KaMfctSfi, C(7)^JSSlt^<75*ffi{-S i 0 2 ©4 9 
E*H*#WI*Sft-CV*5 (#^Bg5 7-4 0 0 3) . d 

[0 0 0 3] 

14, SWt!4**»»t-#©3ttjWlR©J: 1 0 0 0°C 
7*^*?W«-&l;:»4?!fc3?J&££i:, dtilcj; 9&JSE 

[0 0 0 4] 

iSSftl It, :©S* 1 1 ±(ca 1 2O3S 1 2 Sr^ 
LT^ft^tLA 1 2 0 3 l-#7*#ffi?£ Lt^7^Sft 
A 1 2O3S 1 3t, :o#7^S6a 1 2O3S 1 3± 

IC A u h Sr^« Ufcfifc LT«M* 

ZtltzAummi 7 £«rffl;lfcE*t*l 0T*fc5. ;© 
Au^ll 7liS i 0 2 , B 2 0 3 , PbO, Bi 2 0 3l 



(3) #W9- 1 7 8 9 1 9 

4 

a 1 2O3, M 2 ofa$ti57/u* y ^sKik^i aa 

U MI4L i, NaXI±KT'fc5„ ) &t>'M' Ot*I$ 

tizT/is* v ±m&mmm «au m* i±m 6 , c a 

iEi±CKtt*0. l~2 0li%^, SWAu 
£«fc 9flf/&£ft-5„ H^Lft^tfS, r m&ttM l 0 C053U 

1 203fc#?*#»aELfc;tf?;*«SEA 1 2 0 3 ®/!i s it^ 

70 [0 0 0 5] EttlSl OICJS^T, A I2O3BI 2f4ji 
*§{*:T-fe5«ft:i 1 ktoftmX'm&ftkom&Vjitfm 
< , i*n :«a 1 2 o 3 S 1 2 

(4£ftl 1 tf 7 W< LT«#gU £ 

•mj*£*utA 1 2 0 3 ®3i i #?LWT*fo-5r t^b, 
4**#*>S. in*>, »If*S7~8x l 0 -6 /°C<D 
A 1 203t»U-C«<kT^5=.^AO*»?I«ftH:#5j4 
x 1 O'Vct/hSvfc*, #?Lf€<£>A 1 2 0 3 Ji(c^7 
*&&XLXBtfL£fttz1f7*mEA l 2 0 3 ll 3 14, 

t, A l 2 0 3 S 1 3IC77 y?&£.tZ>Z tftt£\<\ A 

u mm 1 7 ^wa^fctw-^W*^ 0 . 1 fi*%*rlT-(i 
±#'yxmi6<Dtf 1 7XtiL#b<Dl&&jHZ%'!). 20m 
*%£Stx.-5 t A u Ottiz) s ffi^l:iT LK»*is 

isT-rsj; 5»c&5„ Aufi 1 7^<r)±.tm.\tyo<oft 

£ Llv^fffiJ-g-liO. 5-1 0ti%t&2i„ 
[0 0 0 6] W#«2(Jl«455Wtt. lt**l(C^5^ 
JO It'^oT s A 1 2 0 3 S 1 2^o~9 . 9 9MmWf$ 
Kff2fi££*L, #7*jg£A 1 2 0 3 ® 1 3#0. 0 1~1 
0 mWff^fdffM^^ ±#7*8 1 6^0. 1~1 

0 0^mOf$l;M$tl, Au»Hl7*iO. 01- 

1 0 (i mroj?${cffM$nfcr b&W&b-fZ. 
^7^1 1 6(4 2 A! m~4 0 mff)f^;M^tl5; 

U\, ±#7*J§ 1 6<£>J?£fi0. 1 m m*S§ 

^0 fcAufll 7(7>Jl$f4Slt^(OffliilC^i:T0. 2u 

Kl 3(40. Ol/iin^IJI^^rittllT'fe 
■9, 1 0 um^m^b^itiX'tiiW „ 

[0 0 0 7] »»*^ 3 (C«33§Wf4, H 3 ©*t*:HJc* 

■t-i^tcSfbryu^^^Aj^^^e^sS^i it, 

roSftil 1 _bKA 1 2O3S 1 2*ftLXWirthftA 1 
203«-^9^^jBffiLfc^7^ftttA I2O3SI 3 b. 
-<OJi7 7.m&A 1 2O3S 1 3 HzWcVhhA 1 2O3, 

T i 02^0=2 r0 2 «c-?J:9*6»J:*)a!littfcitlX 
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7Ltz&%WL2 OX'hho :OAu»I17ttSi0 2 , 
B2O3, PbO, B i 2O3. A 1 2O3, M 2 0-e*§tl 
Z>T V &mmtm ({B.U MULI, N aXiiKT 

fe5 0 ) Aim' o-emztisT/u* y ±m&mmk& 

(fat, M' liMg, CaXliBatfcSc ) *»&£5 
»«t 9iStfnytl«Xtt2aUJl±(7>»{t»*0. 1-2 
Ofi*%-^ ««#Aut£j;9*j££ix5 0 m^Lft 

0 il^GlfcA 1 2 0 3 S 1 2#&V>t)O-Cfc£ 0 

[ooo8]g»«2oi:^m iWb»tt^»*if 

7^Il4liAl203, Ti0 2 , Zr0 2 ?^^7^J; 

tfyxfe&A 1 2 0 3 Jf^«ffi¥»tt:S:£#i:: 

mfrOfo^ffitteZo Jf:±^'7^il6^i:[:Au 
ts Z.<Ds<—x K^COP b, B i , Si dS|fcft«l£fc 

■C«*"t?a*LfcAuJ*iH 7dS»rilSn4. Au»BS 

1 7 *<0R{fc*<B-£*r*as 0 . 1 mA%%:ffix*i*±tf7 

^ii6W#7^»t^*i:se!l, 2 011%?: 

5 J: 9 ^45. Aulll 7*<&±CIMfcfcG>#* Lt^ 
^*"»I£I4 0. 5-10ii%t&5 o 

[0 0 0 9] »**4^53SW*i, SS**3t«5« 
^T'fcot, AI2O3II 2^0-9. 9 9/imCOfJ 
f:i7f?/5jc£ft, #7^KA 1 2O3S 1 3*So. 0 1-1 

0Mmfl>*Sfc#/fcSiv ift»ifW7^ii4 

^0. 1--1 0 0/im^ff*t«j**iX, Au»BSl 7 
^0. 0 1-1 0Mm©*£fc#rt£iXfcwfcft4fr«£ 

[0010] »#S5i:«5«?Bf4, ^{fcT/u^-^i* 
m&ftl 1 SrKfkL-Croftiftft 1 1 JtlZA 1 2 0 3 JI£ 

A*tt±E»«*l lll:A 1 2O3S1 2, #7*?! 
ffiA 1 2O3H 1 3Rtf±#7^i 1 6tf)3JI*ig£fl5fiS; 
Lfcft, :^7^116J:l:Au*tt^^ 
h^LMLTAuSIl 7£ffM-f££tt 
ttl 0e&Mig#ifcT-fcS. 



(4) «rBB¥9- 1 7 8 9 1 9 
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[0011] ss#*6ic«53&wtt, mtT^x-vju 

ttfefrl 1 S:BMtLTw©ttJg*l l iCA l 2 0 3 JI£ 
:<DA 1 203So»iNB7Lfctt{bLfc^5^S'« 
A£tfT±fEA 1 2 0 3/I 1 lflM>&JHfcA 1 2 

O3S 1 2Sl>^7^ifiA 1 2O3S 1 3KU Z(Dtf 
7^gaAI 2 0 3 il 3±(CA1 2 0 3 , Ti0 2 St/Z 

A u ^mik&Vo Zttt^-x h^MLMltAu 

R»«2 0*r±e*fe'C«Jti-Si:#KJ3V^T, Al 2 
0 3 > T i 0 2 , Z r 0 2 tt-f tt, *«W#?**J»*fc: 
t^ttfkLfcXf7^*s#7LRA 1 203Ji*riiii8Lfc< < 

[0 0 12] »#«7fc:«5$Sljim, «fc7VU$ = *A 
1 5:iftlTC(Z)i^i 1±(CA i 2 0 3 ®£ 
ifl WL, C^A 1 2 0 3 JI-B-A 1 2 0 3 > Ti0 2 SU : Z 
r 0 2 ^ J: 9 & 5t¥.fc 9 ilfcfftfc 1 SXtt 2i»±(7) 
mtyoft+t S i 0 2 ST-^^J(-^^L/c!lffi^^g 
*Uft«Lt«*J«LT»ft*ttft S i 028^* 

i:^7^^gSlf:»tL^M^Ml^ilT 

!Efi-&4>L<Ji:il^S<0S i 0 2 &*S:S#L3Efc±15 
A 1 2 0 3 I1^ (dg A LT±f2«5*£f*: 1 1 ±tA 1 2O3S 
30 1 2 ktfyxmtEA 1 2 0 3 /f 1 3 tmtWSL+ftlklJy 

0±*7^il 6±JCAu#*fk^*S:*tp^-^ h£ 
ItUMLTAulil 7fc«iai-5SW»2 OWg 

[0 0 13] 8»**5*V^L7 0V^-fh^tffi4«Wt 
*>I^T, Au*gl7HSi0 2 , B 2 0 3 , PbO, B 

i 2 o 3 , M2O3, M 2 o-e«Six5T;u*y4«Htik 

% (ffiU MfiLi, NaXttK-efcS. ) RXfM 9 O 

^ g, CaXliBat'&So ) fc4»«fc 9 »tf*lfc 1 
axtt2«fil±«)ifcfk4fcSrO. 1-2 011%^*, 8 

ifWSAufcioawtsjxa. a u *ki 7*v>mtm<n 

$Lftt(D'&^t}\z.'£v) % 2 0Sft%Srffi^6i Au(7)^ 
ulll 7t©±E*fk*«)#*LV^*«^tt0. 5 

-1 oaa%r^5 0 

[0014] 

50 ^SS^ic^ii-rs^f-ov^x^S. 
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f&%tL, &mmnm, #Ri4cao, y 2 o 3 .^^#w 

f>ft5A 1 2 0 3 JH4. ^ftr/i^ ^A&^&fci x 1 
0" 2 a t m JJl±0^^1IT-fooT^O 1 X 1 0" 3 a t 

m&T<07ki^#jE©#ii5uc:fc^T, 1100-15 

0 0 t CT'3~0. 5B#P(flSgfijaa-f5 - irfwj; 19^^ 

tt. m?L^o. oi~i 5§i%»A i 2 o 3 Ji#ffM£ 

[0015] #SS9I©±#7*S 1 6±(-ffM^ftfcA 
ui^Hl 7I4S i 0 2 . B2O3. PbO, B12O3, A 

i 2 o 3 , M 2 OT«£ix5 7/l'#y&JlSefl:4ft (lib, 
MliL i , NaXttKt*5. ) SIM' OT'SSixS 
T ivtl^ ±%.'kMmYM «IU M* »4Mg, CaXfi 
BaT*fc^ D ) *»b*5»J:5»tfilfc lSXIi2«^ 
±o&um%0. i~2 0li%^, aftiSAufcJ; 

[0016] (a) 1**4 1 Id^-SKWgl 
SA l 2 0 3 Jf£l>*£#7*Jl«:, ±fE^®Hfctc4 9f£<b 

T'MILTA l 2 03®±a5<0^a?L»C*k{kLfc^7^ 

/l/S = *AjMS«fflc±|CA l 20 3 *Sr«#$-frT*i< d i 

*©»ffifc«fc*££Stf*v\fc*-C*>3. Hi ©Etc 
HC*tJ:?l:, :©5«tiot*lt 

Tl^&l^A l 2 0 3 )i 1 2 #7X#)!ALtA 1 2 0 3 

[ztfyKtm&Xstzjjy^m&A 1 2 o 3 s 1 3 1, ±# 

7**1 6 Au'»Kl 7i^C(Dffil«$tl5 0 

xjBSa 1 2 0 3 1 1 3lci4»Sfftfcj: Dflsfc 
HfcA 1 2 O 3 )l©ft?L*K:j£CT77*7 7.£0. 0 1-1 

[0 0 1 7] rro£#7*JIl 6±CM^tl5Aui 
Rl 714, Au#*fls3-fc&£tf'<-;* h«rS*UfcJB£ 
LtiSAuflf&S. CKOAuSBSl 7(C^*H5 
MttAuXlif©^T*feoT, AuX»4-t©3-&f4 
x-* hfKl 5-7 5H%**ftS: i##*L 
l\ 2 0~5 0li%^5?l;!f}^ Lt\ AuXli^to-g- 
1 5fi*%*j«r-ttaaLfc»«4»IRiS 
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£o\Zt£&„ ^JfeOAu'*-* big/j^, # 
IKOAu^ H4AuXf4-tO^*St&*<O^T* 
ft < , A u jfta&tfl**©te<0&**###*jS# i ft 
^ftt»dtl, ««K4oTV^fc», lMm«Ti7)S 

<M&<r>&mf&% h LTttB, Pb, Bi, Al, Li, 
Na, K, Mg, Ca, B a ^igtf e>4x3 0 AuSWBS 
17(4, Autift^-^ hl:±#7^11 6 0* 
SIC*? D->-^JSiJ, x/iz-^-r^y^, 7^77" 

Aulll 7©±fcJE{dAu«)o#SrlS-Brtf, fiWW 

[0018] *fcc»s««»4, ±te^ft{c4 t»f^e> 

20 tlfcA 1 20 3 Jlld77*7 7.i?iJfEft:i: LT©7A'3*v'Kt 
L< f4>Ol'£-£g£-&, ^ft^jfefcU rcDAl 2 0 3 )i 

^•£Kt4#7*;4M£ALTV^«£^A 1 2 0 3 S 1 2 
$*2>&KH;fc< , tt»#T*>5»ft:i 1 
A 1 2 0 3 S 1 3 t<7)»^Sl;zMf&££C£-l£-f IwA 1 
20 3 Jll 2©4v>gWil 0^f^f,tl5. rro*ffi(4m 

5„ 

[0 0 19] (b) »*«3^«5S*tSI 

a^ujsjiLtaMtirtia!). jifSAi 2 o 3 Ji 

<0^fflMdtkft;Lfc^7^S:ttA$-ti:TC<0A l 2 0 3 ii 
^^*^fj7i5S*l HIW^HlildA I 2 0 3 S 1 2S: 
t>*77'5^.flffiA 1 2 0 3 Ji 1 3tC-f -5„ M^Tr<7)^f7^ 
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